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<%3. ^ ^ ^-§-^r ^^H*ll = 7> 7l]Al^rf. 7 flAl^ o o i 3 1=^ wj-^ 

^ t-&|*Kl ^jfoll ^so] ^^o. s ^7)^ ^^Al^ o o i a o) 

&|^>o] ^ 4 ^KH^ 4^ ^f^, ^ 

<ls. #<&^r °i7}*}<^ %^o_s. ^7i^ ^<a-°i7>^2i- 

, <q*\-^ -g-Sfl 9]^-S. ? 1 71 ^£#^3-8- ^1 ^ ^ 

-M ^V^, ^4 i£t ^ SZ-^-H, £#5^ ^13* 
J£ 4 
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°J5L ^ ^ ^fl-g-^: °^3.^l H^H«l]^{Ink expelling method amd inkjet 

printhead adopting the method} 

£ la ^ £ lb^r ^Hfl^ H^Bsfl^s] ^^1^1, £ la^r °J3.$ ^ 

J£ 3^r £ 2a ^ i 2b^l £^sl oj a ^ hj-^o] *fl-g-4g ^efl^ 

-£ 4^r -g- y>#2]«V ^Al^jo]] ttj-^. Ol^^l I^Ejjlro) HAltV 
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£ 10a ifl*l E. lOe^r ^ofl trf€- °J3 S# ^-Tfl^ AS iL<*|^-cr S^l-o] 

110,410... E# 112... ic# <^ 

114. ..ic##^ 120...?HMd *t 

130,230,330,430...^^ ^ 140 , 440 . . . ^ <?§ # 

151,152,153,452...^^- 4= 160,360,460. .. tfl^= 

170... ^11 172... *H 

180... ^ *m 190... *J|2 

232... 362. . .H^h 

^- °1 «o v ^* ^B-g-^r 0 J3.3! H^*)!^ ^^14. 

<18> H ^ H ^^- ( ol^^. o o l 3 o) n^^J. ojl^ (droplet) ^. 

€*Rr Sj-^iLS. M^Kr #*HcK <=>la]^ ^H^! 

^1 5a°H, ^^q^ofl^ o^7M7} xlcf. ^eflofl^ ^mo S ^.j. 
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<i9> £ la ^ 51 lb^r #2fl^ I^S^ ^H^! HUH^ll^^ M-S.*!, £ lafe US 

4,882,595^^1 7lH<g = ^ uh^-tfl iL<?l ^7fl aVa^o]^ £ ib^ zl 

<20> £ la ^ 51 lbofl ^eflo] « o vai^ = 7l^(10Hl 

^ *1N^-EL(22)2}-, ^ 71^(10) *H ^^1^ 3^(14H1 ^ ^§5)^ °JH^^(24) ^ <Q3L 
*»v](26)2\-, <%3.^K\m) *lEi(l2)^-, 5^ #2jMH(18H p>^£]^ oj 3 <m 

*1(29')°1 ^#(16)* ^tilsr>ji oitj-. ^ ^ E] (12)°H ^Efl^l ^^-7> ^g-SH 

*l£Kl2HH <go] ^i)^ 0^13^^(26) uflofl °o 1 3L(29)7> 7}<£s\°] ^#(28)^ 

tHl:(28)^r ^1^^6.5. 51 Jl, °H r4el- ^ a ^^ (2 6) iflofl ^fl^^l <8 

£3.(29 H «y-^ol 7>S11^ ic#(16)^- -g-isfl <8H ^3(29' )°1 ^ , *1H 

#iE.(22)iEL^-Ei ° 0 iH*im(24)^- -f-^fl °o 1 a.^al(26) i-fl^S. <2i3.(29)7"|- ^s^i °Ji3.^ 
(26)^ ° 0 ia.(29)S. ^^(refill)^. 

<21> ZL^C-il, ^-71*1 ^-g-^ °J3. S# nfl7l-H#ol ^fl-g-ig a^E^cofl ^O^^r, 

#51 -f-*H H^Tll sH, oj H oj 7fl^3(refill) ^°1 °ja^l S.# 4^ ^1 

^711 Si ELS. , ^ 91$ ^£1" ^*}^ Cflofl^ olr}. 
<22> *V3g ; oj3^ H^E^ofl^ #7) *V ^ 7>*1 °11^# ^Hl£ °i el 7}*1 

^l^^^l A>-g-SlJl $lo.cl, ^ ^ 7>xl7> ^§^71^^; ol-g-*> 
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<23> £ 2a ^ £ 2bTr ^Hfl^ °ja S# v]}?}\-\^°) 4^ ofls.>H f ?g^7l^-i- ol-g-tb °Ja 

£#2] 7flSf3j°.S 5-4 tr S^l-olJl, 5. 3^ £ 2a ^ £ 2b°fl £4€ °JH a o V 

H35 = €H*fl=.fe US 4,752,783^^1 7fl4£|<H &4. 

< 24 > i£4 £ 2a# ^2:*>^ , *1M ^ ^(32)4 o)o\) 4^44 ofl4€ 4 ^(opposi te 

electrode, 33) ©1 #7] ^ 7fl4 #^-(32, 33) 4°H1 °JH(31)7> ^^4. H*)5L, 

¥ 7fl4 ^(32, 33)<^m 3* #€(34)°1 ^S\o] &4. ^^(34)<^1 4*fl ^ 7fls] 3^(32, 
33) 4°H1 ^oj-o] <?17>S1^, ^ 7fl4 ^(32, 33) A}o|d|fe %&7]^o] ^4^f. ojofl 44 
°<jH(31)°flfe tfl^ ^^-(33)^^.5. U=4tt f-^§- ^(coulomb force) °] *|--g-*>7fl 5}4. tb^ , 
°jH(31)^fe H ^4 3^ -§-°fl ^*fl -8-71 f-^§- cfl*r ^^JE. ^-g-«r7fl ^£1, 

°JH(31)^ ^Tfl tfl^= 4^(33)^5. £#4*1 ^&4. 444, <y3(31)3 ^o^^ oB 
3* ^-e]*H £#^1^171 fl*IH*r ¥ 7fl4 ^(32, 33) 4°H1 nfl-o ^o. ^<y-o. «y 7 |.^ 

°> *M-, °1 ^h^swi ^<HM-7ll €4. ^HlH, °Ja(3D^ ^ 

3» ^-4-°-S 7^S}7|1 44. ^, SI ^3(31')^ Ti ^ 4^ °Ja(31) 

4 ^r.£ t 0 a4 ^7i| ^*>7ii usi^, si 0 <ja(3r)e -fl-Tfl 4^, o] ^^l 

^^7l^>ol ^#4^ ^§> 7 > ^olTfl ^4. ojo]] 44, SI <3^4 <g H(31 .)6||fe. ^§>s. A>o] 
°fl *f-g-*Rr ^"^4 ^^71^1 4tr 1-f- H°l ^"-g-^Tfl £ 2b^l 5E4^ 44 

Si <3^4 ^3.(31')^^ £-4 3^ W 4^(33)^JLS 4^*r7fl ^4. 

<25> 4flS £ 3-8: #a*r^, o]^4 tr ^ 4 4 (wall member, 40, 41)7]- nfl*14jl 

, Hi- 4°H °Jfl(43)7> ^K^^f. #71 ^^llr(40, 41)4 ^^1^ 7l^l(42)ofl ^ 

wfl#T L (44)7l- ^>^Sl o}4. ZL4J1, 4^ ^>44 ^^(41)4 4^^°fl^ 7VUa.4i(46) 
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7} J£x]S\3L, 7}<£SL±U6)$] <$^<*)t= ^^"(47, 48)°1 tf-E- *j*U(40)£l 

ifl^ofl^ ^7)^ ^^*}7) tiflo]^ #^-(49)°l n>^^cf. tfl# #^(51)£- 71^1(42) 

9] tifl^ofl ^^1^^ tftffr £-=K51)oflfe #<&^ 9l7}*}7] W ^^(52)ol g^oL, »\}o}± 
^(49)^ ^^l^cf. 7>^^(46)^1 #^M-(47, 48H151 ^ *}^(53)°1 

<g^^cf. a o > 71 xi^l-(52, 53) oil ^ ^ ^l^l tfl-§-«H ^#(52, 53)^- -£-/ 7] 

7} ^ ^H^r#(54H <^^^cf. 

<26> ^^(52)ofl ^Sfi tifloli ^^-(49)^ cfl^ ^^-(51) ^}°H1 ^oj-ol ol7}5q^, tifl#^(44) 

7>7>ol<Hl ifl*^ o o i 3(43) ^ #71 ^ <£^-g- tiV^ £t}. ola]- ^A]^ 7>lA4i(46)^ 
(53)^.5.-^-^1 ^7} ^ 31 BH ^«fl 7}1A^(46) ^fl^ ^ 3.(43) 

^ 71^x1(42)1- ^ £#£)^r 

<27> zz.fi HI, ^-71 tlr ^#71^^- o]-g-^ Oj H .g. j=<t^}^ ^efl^ oj H 3J 

*flJEi°fl 5^^, °J3^1 K^SL^B] gjaj-g- ^Sl*H S#Al7l7l i^lH 3jL 7 fl ^ A}o| 
°fl "11 -f <?!7>^7lu|- ( f;E<5} 7>1^1- ^til^H 7>^§Hol: 

f>\*S. ±3.7} #^o] olcf. nelJl, oj H £ ^ofl -g-flL^ 0_ S 3.0]^. #s>#S. 

<?l*ll S#5l^ <**\2) 4fS.& ^^^>7ll ^H^>7l7> ofl-f <H3£H, ^ *fl^£# ^« 

v}7}7\ $lcf. 

<28> olofl rrj-sl-, fe^ oiiH §H A o V £# 7^ 7-1 iHl^ H€H*11^» 
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1020030002729 #^ ^^>: 2003/10/21 

<29> t^-g- #71^ ^ ^Sfl 7l#^l £-*ll** «*}7l % V #^ 3-^, «f"*] °J 

<so> 5Et!r, -g- #7l^r °<}3. « 0 V ^°1 *fl-g-€ 3.%^ JL*ll#;E2l ^a]^ °j 

<31> # 7 j<q 7]^ 32f^# ^*>7l Jfl«fl £ ^^r, 

<32> (7V) i-s^sl ^^ofl s^m^ni °j37} *fl$l*m #31 ; 

<33> (14) :±^# l-e^><y <#7] #^O.S. ^7]^" 

# ^#*1^ #71 °J32] X^^-i- ^sM^o.3.*|, #7l °j3^Ei dfc^ afla^ 7}^ ^ 

<34> (cf) #71 * #71 ^#fil ^.*fl £#Al7l^ ^711 ^l^Rr 

<35> ZLSlJl, #71 (14) ^T^Hl^, #71 ^#°] ^^ofl #7l Jt^£) Z] o] tg-^O. 3. ^ 7> 

3# ^Jl 4^21 Sfl^ofl ^HO.S <&7}& iLiS.*) , #71 ^^1 

3. *L*8SHr ^7l#^r *§#*m ^ oicf. 

<36> Ol ^ o., #71 (Uf) #71 ^ ^ *fll A2. ^ 

^}3^5L xd°M 9l7}f>}<q #71 ojat #71 *fl2 Sfl^- ^^1^1 ol^-Al 71^ &7j\2\-, 



31-9 
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#7l XI 1 ^ 3fl = ofl ol7V5]^ x}&^SL5m , #7l <$3.3-^K] #7l «^^-g- ^-eM?! 

<37> ZLS^ZL, #7l (uj-) ^Tflfe, #7l <*\^2) ^) , #7l 7)} 2 ^ *flH.<H| 91?} $\ 

#7l A\2 ^ 2fl= Cf^l Hfl*l^ ajojn *J-=*. sflcofl o. 

S- Sl7}^-o.5.*| , #7l ^^-ir #7l #^o_s ol^Al7]^ ^];» n\ 

<38> #7l # 7 ] ^ ^3 ^SM^O.^.*) 

^ #7l tflofl^o^ # 7 1 oA^o} o]^ # 7 J 3flJE.ofl ^-^o. 

5- <?17>^^ X|;^H) ^*fl 2^f3 ^ 5U^. 

<39> # 7 ] (t q.) t^HH, #71 3 3 *H #7l ^ o] ifl ^ ^ 3fl^.ofl 

<40> JEth #71 (tf) ^Hl^l, #7l £#^r ^^71^^ o^fl ol=Lo^ fe %o] ti}^ 

3*>1=K #71 ±.^2] #^ 7l oJ-^ ^«|.AlJgo.S^ #71 ^o) £#£l£4 ^ ^ 

<4i> zlsI ji, £ #7itb s# y o^# sfl-g-tb °<Jh*! h^h^s.* xi^fvq-. 

<42> i^ofl ^ oj a ^l S^E^ i =^ i 

< 43 > 1-s-I^Hji, a}^^ i-el^o] 2.^^ 

< 45 > A o >7i £i#^«fl #7i ^ #3* ^ji 
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<46> #7l ^ ^^S^l #7l 4^i2] 3^ tfl^fe ^-3H Hfl^m tfl$= 3^ 

<47> #7l ^jHS^Ei ±7$ <*\^^r #7] i^#<>] o)^] f] 7 ] 

#71 ^ *hh>« ^7>*h #71 t?^s *i<8*Hr 

^71^ ^^Al7l^ &<S9l7}^r&; ^ 
<48> #71 ^^-g- #7l i^S} ^-*fl ^^-S. £#Al7l7l 

<49> <y ^A^H S^l-Tg, #7l di^# ^ ol^-c^^ji, ^-7] Cf^ 

# ^ n Hl^»-§: **fl #7l t« #7l ^3 ^7l^ ^^ol o]ifLo^rl. 

<50> M. c|.s ^AHH o^}^, #7l ±^ ^Hl^ #71 tfl*§= #^-°l flfl*]£ JSjUflofl 

Sj-^ol ^^Jl, #7l rf^^l M #7) tfl# ^^-3). #71 ofl^Sl ^171^ 

<51> IgJ-T^ 1£ cfS. ^AHH O]*}^, tfl^ ^^^1^- #7l ^f^TT 4 

^2] v}&5\jL, #7l rf^o^ H^y^j o} ^ ^V 7 | cfl^ ^4 j£ 7 ] ofl^^ ^713 ^ 

^ol ol s^^lcf. 

<52> ^1-71 ^Aja^l ol^Ai, #71 ^ AVZ^olu} Q?§Q} ^ & o.^ > ^7] 

3^- sfljE.^ 4 7fl7l- ^fS Wfl^lSl^ ^O] ti>^-2l^cl-. 

<53> Z^al, #71 ^o ] -o l7 |.-^ ) Aj. 7l 4^0] ^ sflc Zj-Zj-ofl ^S]^ *>u|.<i] ^ X 

4, #7l *fll #71 sfliEL AVol^ u>^5q<H #71 ^11 ^JIS-^M #71 4 

^21 sfl^ofl ^1-30.3. #<£o] o] 7 >5l£^- ^H^fe #*1« ^ 9X^. #71 
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i^oZ}. ^"71 4 6 l*fl ^71^ ^^S>7l ^*fl ^>7l ^<fl o] 7 >^ ^2 

^ 9XSL*\, o] 7%*- #7} tfjajoj) ^--g-^ ^^7l^oll ^*fl ^-7] ojj^ol Aj- 7 ] 

<56> £ 4^ ^- W>^t^ ^HH ^H^! = ^#^1 

3 X^J-J7^«Ei °j£l(101)» S#^l7l7l ^tf ii#(110)al ^til^Cf. #7} i^(110) 

£\ ^Wfe €^ ^(hydrophilic layer, 120)^.3. t-*H*H 9X^-, ^(110)^ ±. 

^-(hydrophobic layer, 130) £.3. !-s1*H ^, ^# ^(112)5.^ ^#(110)^ 

i^l^* ^ ±-3 7^ €^ ^(120)ol i^(110)Sl ^^1- *§^*H, ^l^Bi 

^ #^(114)7H^ ev(130)ol ^(110)2] ta^ll- ^*r4. °JH tR>JI5L 

(capillary forceH] *flfl^ ^ SZcf. ^ , #7l ^3(101)^ 51 7>^lcf. ^l^cfl, 

^"71 °J £1(101)^7 til^ ^. D flofl ^ o. 7 |.^ ^^e 7} ^S\o] o)^o]^ ^ o}t}. 
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<58> ZL?]JL, <#7] ^(130)3 ^7} ^#(110)^ ZJ o] if}-^^ Xt\-S} ^<£# 

(140)^1 ^^^4. i 5^1 ^(110)^1 a>z|^o.s. ^ ^ofl, 

#7l ^^#(140)^ ^-(130)^1 <^tfl 7^ofl ^ o^cf. 

<59> a 0 v 7 ] ^^^(140)^1 ^^t^ch)^ # 7 ] ^#(iio)^ ^ol« c v^ ccfs}- ^ Tj-^-g- -^ZL ^ 

o]5L if- 7fl, HfsJ- 2ie]-7ll^ A-fl 7flS] *H2=(151 f 152, 153)7> tifl^^cf. ^ , #7l 

3flEb ^ 711 ^l^-^l «fl*l€ ^£ 5^. ^LBlJl, ^"71 Afl 7fl5l ^ 3flJ=(151, 152, 153) 

sq. cfl%ts]^ ^(130)^1 ^ tfl^= ^^-(i60)ol «fl*]^tK 

<60> ZLElJl, ^"71 A-fl 7^ JJfl = (151, 152, 153)^1 <?l7^}7l tb ^ 

< a- t a7>^^ol p>fi^th ^7} ^^^7>^^, Afl 7^ 3^^(151, 152, 153) zJ-zH ^ 

s)^ *>M-^ ^€(170)* ^ alA^, o} ^-f a o v 7 ] ^^(170)4 Afl 7fls] 

3fl = (151, 152, 153) A}o]ofl^ ^ ^1-^(172)7> n}^^. ^V 7 1 ^1(172)^ ^7} A\l 

170)^-5. M] 7fl£) ^ 2fl = (151, 152, 153H] ^^>^^.S x\<S°) <^7>£]£^- ^1<H«V 

^ 71^ ofl^tfl ^#0) A>-g-^ - o^Cf. 

<61> tb^, ^"71 ^ < a-?l7l-^^.o.^ i tf 7 ] Afl 7flB] *}^- ^ = (151, 152, 153) *M 

<62> ^-71 tfl^= ^^(160)-^ ^*15H, ^#(110)^ °J3(101)£ ^mch 

iE^-, ^"71 BV(i30)^r ^Hl^Cporosity)* 7>^ nv_o S o^o^ ^ 01 

4. ^ ^-ol o o i H(101) ^«. E ^ <3«*K102)£: ^71 ^^1^1-^. -f-*fl 

^ ^(160)4 t ^S}^ «2fl^(102)£ ^ ^^-(160)^1 ^7l^o.S 
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<63> a 0 v 7 |*v vys). go. <g 3 a H^H«HS^1 9\o]*\ , M] 7fls] ^ sflH (151, 

152, 153H £* r 3-°-S. ^-fr ^l7>*>7fl s^, ^(110) vfl-*MI*r ^7l^-o] tg^sH, ol £ 
^#(110)^1 #^(114)^o.S. ^l^§>7jl &t\.. ojofl rcfe]- ^ ojH(101)<flfe € 

71^1 ^-8-*»H £)<H, ojH(101)3.-»M 313(102)01 ^SM, ^"^^ ^3(102)^ ^#(110) 
^ #^(114) ^.S o^s}^ ^cf. ojofl cfltsflA-^ £ 9^ 5. 10a tfl*l 10e* 

<64> USUI, -S-71 ^3(102)# 2t#( 110)31 #^( 114)1- **fl ^^-S. S#A]7l7l ^tb °-^3 

j=#^ol p^^t^-. ^"71 ^£f^, H>sq- ^-ol ^#(110)^1 ^(H4)^ 

iLIE-If- ^^1^ w. ^^(I80)3f , ^"71 ^Jf #^-(180Hl 9J7>*>^ 7fl2 ^1^(190)^: ^ 

<65> £6^1 £ 8£- ^^l 4€- ^Hll^l <4€- 2*1 

Cf. ol§>ol CTg^olj^ £ 5^H1 ^ <4 ^<H^V Jri- ^Oj^. 7>el^Cf. 

< 66 > ^ £ 6* ^S^, 2#(110)# t-ei*Rr eV(230)^ *I#?r ^HHHsHr 

^2) *M ^r^ ^ SU*}. ol Tj-o ( tfltg: *I^-(160)*r 2#(110) vfl ^{102)^ 

^713 3^T* ^^>7l fl*fl, ^>7l i^Aj nV(230Hl^ tfl^ ^^"(160)01 Bfl^m ^ °fl 

^1 ^*^(232)ol ^^^4. n^-ef >H , ^7} ^3(102)^ <$7] t^si\ ^*^-(232)-g: ^ cfl*J= 
#^-(160Hl ^^M) Sl£S, ^3(102)4 tfl# ^^-(160)31 ^713 ^o] 01=01^14. 
<67> £ 7t %^}# , ##tr ^aHoU^ ^-ol ^(330) °1 o}\d ^-fofl 

fe, ^^-(360)^1 -fc^Hg ^(330)* W*}^ cf^Sl H^M. (probe, 362)1- ^ °i 

cf. nJ-sH<l. #7] SS.«.(362)<H1 sl3H£. tfltg= ^(360)^ ^3(102)31 #7}*) 
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<68> £ 8# #2:*}^ , i^(410)^ ^ ^H-Mfe ^"Sl ^rS. 

7^ ^51 ^cf. ^1, ^(410)9] tg^oj Qi%o] ^°-o\}^ t ^(4io)^- 

t-5l*Kf ±^ ^(430)£ ^JLS ^^^nf. H^JL, *i<3#(440)£- ^(410)^ <>}-2fl 

^ uf^SlZL,^^ 2fli=(452)^ ^<3#(440)£] nfl*)sH, 

tfl* ^^"(460)^ ^(430)^ $\^*\] afl^l^4. 

<69> ol^oflA^ ^-o. 7 ].^i a. i^ofl af^ 013.31 s^B^l-ELS-) ^-g-i: 

<70> £ 9 ^ £. 4 ofl ^ ^IHH^ <$3.2) 7^-g; ^^}7] ^tb 7M2j^ £^c>14. 

<71> £ 91" , ol7>£)^ ^ -tf^HH^, °<J=Ur S^^-^^l 

o] o]7>£l^, 7>^1 ^fl^TT ^-g-*}^ £t}. ol ofl nJ-Bj., ^<3#^ 

°o^>l- ^H^r -#JL ^]-§-*>7ll 5)^.3., °<]a5] a^^-^^r ^-o>^7ll ^Cf. cl 

^tb 34 7l-^^>7fl £4. ^ofl o]7>£]^ *K^}7ll S^, ^ v 
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<72> #71 & «>sq- ^ ^ ifl^H ol^^- oj^o] T^^ofl o^tfl, <2*3°1 

€ ^ 91<LV\, ofl^ol ^lso^ o]^^ ^ o^cf. olofl cflSflA-]^, £ 10a 

ifl*l s. 10e» #X]*rXl -g^th}. 

<73> £. 10a ^H^l £ 10e^ -g- n}s. ^Tfl^^S. Ji^fe- S^o) 

< 74 > ^ £ lOal- , ^(120)AS #ei^V<?l ^(110)^1 -f^^f^l^ °Ja ^ 

#J1S^-Bl °j3.(101)7l- 5.^1 ^(capillary forceHl ^*fl *ti^tf. , 

^(130)^ l-e^Sl ^#(110)2] ^d^Jf^lfe #*]6(| <q*l] ^3.(101)7} mi*)*) # 

<75> cf^ii JE 10b^] £<>1, XI 1 ^(170)^.3.^] XI 1 ^ sfl = (151)5q- *fl2 

^ X]H.(152H] &#°] ^71-51^, ^£1(101)^ Xl2 ^ 5fl = (152)7> ^^1*V 

°i^*>xi €tk o]<4 ^ o o i H(10 i)^ o]^, «>5+ xu ^ 2 ^ xi 

= (151, 152H oi7>^^S.M), XI 1 ^ XI 2 Xl = (151, 152)7> ±^ 

$ ^( 130)3] ?!^#J1S £*Hr ^ <a<X<£ ^ &t}. a, X]l 

XI 2 3^ sfl = (151, 152)^1 <y7>5l^, <ya(101)<fl ^.7}^) ^*fl ^3 

(101)3 ^o>^7il ^cf. o]ofl rcj-Bl- ^(i30)ofl tfl^ oj a (ioi)2] 

*M-*1X1 ^adODfe £.Xm^H sqsfl XI 2 3^" sfl = (152)7> $1*1^ ^MH^r*! 

<76> °1<>H, £ lOcofl £^5} tij-sq- ^-o], X]l ^ 34) = (151)ofl °]7}£|Tr *r#*rXl 

3^, ^71 3.(101)5.-^ Xl^-fr 7>^1 <5»*j(102)°l ^-Sl^cf. ^, XI 2 ^ X] = 

(152)<Xm ^7>^ #BfloflA^ Xll ^ 3rfl^(151)ofl °)7}S\±r ^^fXl 5)^, 4: 
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4^ *K 130)s] ^1 ^ sfls.(151)7> -SjMHfe ^efl^l 

^cf. cloj) 45]-, oiaL(lOl)^ a|]l ^ 2fl = (151)7> ^-3H^ 3= *l«.o_ s ^sq^l 

, ^12 sflJ=d52)<>l) ^--g-^r ^l^^r 7>^1 <2«^(102)^: °l-^7fl ^ 

<77> o]^ ^o] ^ofl o]*}^, ii#(110) tfl<M p]s] *H3-i- 7>^1 ^^(102)* 

^3(101)3.^ ^-2]^- ^ ^Tfl £151, olofl 4^ ^#(110) ^l^fsL ^^(102)^ 

qo] ^^}t\] ^cf. ol rtfl, ^^(102)5] *fl3£r afli ^ *D2 3fl = (151, 152) ZJ-2J-S] 

<78> ^-71 ^#(110)3 *l°}7} W]JH^ ^-fofl^, ^-71*1 ^o] 7 fl^ 2fl = 

(151, 152) 1 ?}- 4 s &th o] ^ -f, ^|2 ^ 5fl = (152)^ ^#(110)^1 #^-(112)^1 

«B^mcf. ^eH, ^^(102)^8- ^H(101)S.^-Bl £-s]^ ^-Eflofl^i £ 10e<Hl £^1^ ^>sf 
^-ol -5fl^S#^^-ofl o^fl ^#(110) $\¥-3. S#€ ^ Sicf. o] nfl, ^2 3fl = 

(152 H 9i7>sl^ ^KH^, *fl2 ^ 3fl^(152)7> ^^1*1 ^130)5. i 

^1— ±^ ^(130 H tfltl ^3(102)^ ^#z]-ol ^^t)1 £M o«^(i02) 

§H SjSiHS. <*» 3(102)2] S#o] o^o^ ^ ^tf. 

<79> ^MQ f A o V 7 ] i .^( 110) o 1 ^ol7> 7J ^-f ^fl^r, £ lOd^l ^-O] >j|2 3 

^ 4-^(152) thM *H3 ^ 2fli=(153)7> n>^s]ji, ^7] ojm^)-^ #7] *\]3 ^ stfJEl 

(153)7> fl*]^; JfiHS ol^A] 71^ ^-74l7> ^ $Zcf. 

<80> ^3jO £( ^-71 ^3(102)21 ^-S] ^1, ^12 2fl-EL(152H] <y7>5]^ 

*>^^i ^13 ^ = (153)ofl 9l7}-e}#, <$7] «^^(102)^r S|4^r ^12 ^i^- 

4 = (152)7> «-^S-^-B] ^13 ^i^- Bfl^.(153)7> ^^1*1 o]^ 
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^\7\\ £t}. o] ufl, Tfll ^ 3fl = (151)7|- ^^ltt i^-fr -fr*l %\5L 

(102)2] o]^ <U<y\^x) ^cf. 

<si> nelJL, ^-7} ^#(110)^ ^o] 7 > tJ ^-f^l^ ^13 ^ ^ = (153) *>q- o] 

33, A o v 7ltV «>4 ^*Kl02)£r ii^(llO)^ #^(114)^ AS. <S^r^^S ol^Tfl ^cj. 

<82> ©1 nfl, a o V 7 | ^S(HO) tfl^^o) 6n^(l02)3] o]^- ^q- sj]t=ofl 

<83> ^-71 w>Sf ^-©i ]x.#(110)^ #^(114)^.5. «*3(102)£-, £ lOe^l 

w>2]- ^#(H)o] #^-(H4)# ^ ^^^^.S., *1]2 ^(190H 

^ ^(180H1 ^oj-o] o] 7 ]. S |^ ; ^(H0)3lf «- ^^-(180) Afolofl ^7H>ol ^ 

^Cf. oj^l ^ t ^7] ^3(102)^ ^&7)^, ^ W 3 2.3., ^-7] <3«3 

(102)^ ^(llO)^E-] <^ ^^-(180)^ 71^1 (P)» S#€ ^ $14. 

^ji, ^-71 (102)2} *fl3 ^ sfl.El(153Hl ^V^tt *1°M- ^*>^, *fl3 # 

^- ^^(153)7]- JjUfl<^ ^-(130)£ 4^3* 5i|jEL^, <2"^(102)^r Jicf 

<84> ^ f a o V 7 ] ofl^( 102 )o 1 J=^ofli=. ^- 7 l^j. ^^7l^# ol^.*V ^ o]^ofl £ 

7>^1 q-^ ti^o] ol-g-^ ^ ojcf. ^l^cfl, ^-71 ^#(110)21 #^(114) -fr^ Jr-g--g- 

^^a]^ ^( 110 )^ #^(114) 7l<3-g- T^Aj^jL^*) #71 ^^(102)<>1 S#S}£^- 

^ ^£ 5U4. 
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<85> ol# «V^^ n>^^. ^Al^H #A||*| ^^M^, °H tH^ 
4. 

<86> ol^-oflA^ ^sq. £ 0 ] aV^ofl S)^, til 1,7 ^-o. ^oj-O.S. ^ ^ 

^-s^M s#^>7ll <3«^2i m#o11 ^^.tt # 

» 7>^1 oj^^J a^E^c^. + clef. 

<87> ZLe]i, 4^2] Sfl^ofl O.JL ^7>£]^ #<£s\ Al^>ofl £|*fl ^ 
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[^^^] 
[3^* 1] 

(7» iaJ-o.s Ire^V^l 2=.^ W^l S-^m^^l 3*0 °JS7> #711; 

( M-) 4i^r# t-Bl*Kl ^#^1 ^^1 #7l %-^<L£- 

<8^1^ #?1 3H3#^ ^SI-a]^ o.s^| , #7l °jHS-*fEi 31^ 7>^1 *J> 

(4) #71 oJ}3# #71 ^#^1 -f-sfl ^1^-S. S#Al7l^ ^1;» ^l*Hr 53-8r 

S-^i^S. y o V ^ • 

2] 

#71 ^TjHMi, #71 ^#Jfofl #71 i^#Sl ^0)^0.5. ^ 7i^# ^Jl 

#7}3-g- ^#^171^ 7A^ *%SL3. *>^r °^3. «<HT 
3] 

*H 2%H1 sa^'H, 

#71 3^" Sfl^- # ^^l ^17>^ ^ Sfl^ofl o]^*V 5.^#^<>1 7^>^ 

A^^l , #71 ^Hl tfl^b #71 ^3.2] ^^o] ^o}7.} Til Sjfe ^lo £ ^ oj H 

*fl 2^HI 5a<H>H, #71 (v+) #t}1^, 
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B^lfe #31 ;# 3# ^^-S SV^r ^ . 

5] 

4*<H1 5^*1, ^1-71 (M-) #7^, 

m ^ n^- ^«\] «n*m ^ ^msLs. <?i7>^-o.^, # 

6] 

*ll 2^ofl ojo^, 

^- «o V ^ • 

7] 
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[^% v 8] 

*)1 2*<H1 $^1, 

#71 (4) #3HH, #71 5«^S1 ^ofl # 7 1 ofl^ol fla^ ^ Sfl^ofl o]7>£l^ 

*m*Rr ^ s# *<HT 

[^T 1 * 9] 

#71 (4) #3H>H, #71 Ji.#£r ^^7l^ofl ^1*11 ol=0^^^ ^o. ^)o S ^ 

^ <ya s# 

10] 

#71 (tq-) ^TlHH, #71 <*a?Sl 5L#£r #7] #^ ^ 7l *J*W^0.3. 

#7l <2"^o] J£#£liS- *1 51^- ^-^^S *}^r 
11] 

^^fe ?1^# t-ei^lJI, ^J^r ^o.s t-el *KI 

#71 bvsI sq^ofl #71 zJoiU^-i- ^ t§^=i ;§<£#; 

#71 ^<g^Sl S^^ofl #71 ^§31 ^oltij-^t-i- ^ 7i^# Jf-Jl Wfl*]^ J^S] 

#71 ^# 3] #71 3f|^ tfl^Sl^ JfLiflofl afl ^1 51 # 
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€71^ *g^l7l*r ^<y-^l7>^; g 

#71 <*}3# #71 ^#<2l ^ S#Al7l7l ^2l£#^;* ^1*} 

[^T 1 * 121 

*ll 11%H1 sa°H. 

Cfl^ #71 <^^2l ^7H ^^ol ol^-Ol^^ 53 -i- ^ o o l H ^j sx^B^ . 

13] 

11-%H1 $1°]*], 

#71 ^1^ #71 tfl^ afl^^ i^ofl Uf-O] ^-^Ol ^^£ 1ZL> S$ 7 ] 

W^-* **ll #71 tfli£ #71 ^^21 ^71^ ^#ol ol-o^^^ ^ 0.5L 
14] 

*fl lliMl 5a°H, 

#71 tfltg: ^^-ofl^ #71 ^# ^*Rr *=Hr3 £Si7} ^>^SlJl, #71 Cf^^l 

HS.ti.ofl o^fl A o v 7 l ^ #^-4 #71 <^^^1 ^7H 3^r°l ol^-^^m 3* ^r^SLS. as\±r 
°JH.$1 B^B^ . 
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15] 

A) 11^1 9X°]*\ , 

#7l ^ *§#£ a>^o] ^ 
16] 

^1 ll^ofl &M*L 

#7l ^ ^HJ°.S S>fe H^B*ll-EL. 

[3^8- 17] 

ll*J-°fl 

18] 

*ll 11%H1 9l°]*\, 

»ll #?1 ^ 3flJEl X\o)6\] v\QS\o\ %y] A]l ?AQ<L^^] #7l 4^51 sflEL 

<i £*>3 ^<y-oi 0171.51^ tih #*1» ^t>l*Kr 3* ^bjl ^ °ja^ 

19] 

*ll 11%H1 5^1, 

#71 ^^017^^, #71 J-K^ SfljEL Zl-Zl-ofl ^>uf^ O^S}^ 7^U 

* ^l*Rr ^-i: ^H)iLS <5>^r ° 0 l£l^ ^H*I1H.. 
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[^t 1 * 20] 

all lllMl 

#7l ^ A>°H ^7l^ *§s§f>}7] ^7} <2]^f <&7}f>}±r A2 
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